Sulfaquinoxaline inhibition of vitamin K epoxide and quinone reductase.
Sulfaquinoxaline (N1-(2-quinoxalinyl)sulfanilamide) has been shown to be a potent (Ki = 1 microM) freely reversible inhibitor of the dithiothreitol-dependent reduction of both vitamin K epoxide and vitamin K quinone by rat liver microsomes in vitro. This observation provides an explanation for the hemorrhagic syndrome occasionally seen in poultry on medicated feed and the efficacy of sulfaquinoxaline in anticoagulant based rodenticides. Sulfaquinoxaline inhibition resembled inhibition by coumarin anticoagulants (e.g., warfarin) and hydroxynaphthoquinones (e.g., lapachol). Inhibition was observed in assays using microsomes from control strain rats, but the enzyme was resistant to sulfaquinoxaline in microsomes from warfarin-resistant rats. Steady-state kinetics inhibition patterns were nearly competitive versus dithiothreitol and nearly uncompetitive versus vitamin K epoxide as is observed for warfarin and lapachol. These results suggest that this inhibitor binds to the oxidized form of vitamin K epoxide reductase in the same way as suggested for the coumarins and hydroxyquinones. Of 10 other sulfa drugs tested, none were inhibitors, and of fragments and related compounds tested, only 2-aminoquinoxaline benzenesulfonamide was active. These results provide a probably orientation in the binding site in relation to that for warfarin and lapachol.